The pH was measured using a pHmeter (pHmeter, Hanna Instruments, model HI 9321, USA), periodically calibrated with buffered solutions (pH 4.0 and 7.0). (AOAC, 1995) . Titratable acidity (percentage of citric acid) was determined with the dilution of 1 g of homogenized sample in 50 mL of distilled water and posterior titration with a solution of NaOH 0.1M and phenolphthalein indicator (IAL, 2004) ; soluble solids using a digital refractometer Atago (Atago refratometer model N-50E, USA), at standard temperature (20 °C), and the results were expressed in °Brix.; ascorbic acid level (mg.100 g -1 of pulp) was determined according to Cox and Pearson method (1976) , which is based on the reduction of 2,6-dichlorophenolindophenol (DCPIP) by ascorbic acid; the reducing sugars were determined by the method of Eynon & Lane according to AOAC (1995) , and the results were expressed in g.100 mL -1 of glucose. To determine the non-reducing sugars, an acid inversion was carried out in the sample extracts according to AOAC (1995) , and total sugars were calculated by the sum of "[...] a non-fermented and not diluted beverage obtained from the edible part of passion fruit (Passiflora, spp.) trough adequate technologic process". It must present the fruit's characteristic odour and flavor. The color varies from yellow to orange. The Brazilian legislation establishes the following limits: soluble solids ( o Brix at 20 °C), minimum of 11.0 °Brix; total acidity in citric acid, minimum of 2.5 g.100 g -1 , and total sugar, natural of passion fruit, maximum of 18.0 g.100 g -1 .
During the production of passion fruit juice, the pulp is subjected to pasteurization, thermal treatment, to ensure stability during storage (PINO, 1997) , and thus it is relevant to evaluate possible modification of its effect since passion fruit is extremely sensitive to heat treatment.
According to Jales (2005) , in the past few years, a strong and broadly tendency toward the consumption of juices in natura has been observed. Therefore, the improvement of pasteurization techniques made the pasteurized juice recognized and appreciated by the consumer. The processing allows the juice an extended shelf-life, but the pasteurization stage is considered an operation that causes significant changes in the juice. Therefore, the present study aimed to investigate how the stages of passion fruit juice processing (formulation/ homogenization/ thermal treatment) affect this product's chemical and physicochemical characteristics.
Materials and methods

Raw material
Fresh and ripe passion fruits (Passiflora edulis var. flavicarpa), acquired from producers from Metropolitan Region of Fortaleza (Brazil) were transported to a local processing unit.
Processing
The passion fruit juice was produced as presented presented in Figure 1 that depicts a flowchart (MAIA; SOUSA, 2007) . The fruits were weighed and washed by immersion in chlorinated water (25 mg.L -1 ) and selected in relation to sanity, physical integrity, uniformity of color and ripeness. The selected fruits were then submitted to cutting to separate the pulp from the peel. The juice passed through a finisher to remove excess pulp and seeds. Afterwards, the juice was formulated (passion fruit pulp, preservatives: sodium benzoate and sodium metabisulfite, and acidulant: citric acid) following by homogenization in a homogenizer with valves under pressure (100 atm). The next step was the deaeration process using a vacuum deaerator (600 mmHg) at temperature of 50 °C. Following the sequence, a thermal treatment at 90 °C for 60 seconds in a tubular heat exchanger was applied. The juice was then hot filled (85 °C) in glass bottles 500 mL and immediate closing using plastic caps. After sealing, the bottles were cooled on a continuous refrigeration conveyor and stored.
Samples of the products were collected after the formulation/homogenization and pasteurization stages as indicated in Figure 1 . The determinations were made in duplicate for each replicate of the experiment as follows. The results found in the determination of soluble solids and total and reducing sugars show a predominance of the latter in all stages, as found by Nagato et al. (2003) when analyzing ten samples of commercial passion fruit juice.
These data are also in accordance to those found by Pinheiro et al. (2006) , who evaluated five samples of commercial whole passion fruit juice obtaining the following findings: pH (2.72-3.17), total soluble (12.5-13.3 o Brix), and acidity in g of citric acid over 100g of juice (2.96-4.02). Table 2 presents the values of color, vitamin C levels, anthocyanins, and carotenoids of the samples obtained during the stages of passion fruit juice processing.
It was observed a decrease in all the attributes evaluated after pasteurization. However, only the color attribute showed significant statistical difference at the level of 5% of probability by the Tukey test.
The color parameters showed a decrease during the processing phases. This increase in absorbance could be explained by nonenzymatic browning reactions such as the assumption that high temperature accelerated the carotenoid isomerization, which led to the loss of yellowness (CHEN; PENG; CHEN, 1995) . Despite the losses during processing, after pasteurization the product showed a level of vitamin C of 6.66 mg.100 mL -1 (Table 2) , which corresponds to 0.74 mg.100 mL -1 juice after going through a dilution of 1 part of juice to 8 parts of water as suggested in commercial brand labels Therefore, the consumption of a 200 mL portion of processed juice would supply only 3.29% of recommended daily intake (RDI) of vitamin C for adults, which is 45 mg (BRASIL, 2005) . reducing and non-reducing sugars with the proper corrections for expression of the results in terms of g.100 mL -1 of glucose. For color determination, 10 mL of the sample were mixed with 10 mL of distilled water and 30 mL of ethanol. The mixture was then mixed on a magnetic stirring plate (Fanem Model 258, SP-Brazil) at 200 rpm at room temperature for 3 minutes and then filtered in a Whatman no 1 paper. A blank with distilled water instead of the sample was also prepared. Color intensity was quantified by measuring the filtrate absorbance at 420 nm against the blank in a Micronal spectrophotometer (Micronal B582 UV-VIS, São Paulo, Brazil) (RATTANATHANALERK; CHIEWCHAN; SRICHUMPOUNG, 2005); anthocyanins level (mg.100 mL -1 ) was measured according to Francis (1982) , the by immersing the samples in ethanol extract solution 95% HCL (1,5N) -85%:15v/v for 12 hours at 4 °C. The samples were then filtered, properly diluted in a volumetric flask and absorbance was measured at 535 nm using a spectrophotometer Micronal (Micronal B582 UV-VIS, São Paulo, Brazil); total carotenoids were determined according to Higby (1962) by the extracting these pigments with isopropilic alcohol and hexane, and the samples readings were made at 450 nm in spectrophotometer Micronal (Micronal B582 UV-VIS, São Paulo, Brazil); the results were expressed in mg.100 mL -1 .
Statistical analyses
The variance analysis (α = 5%) was performed to test the difference in the results using a completely randomized design (CRD) with three repetitions of the experiments. In order to compare the averages, the Tukey test (α = 5%) was applied using the statistical software SAS (Statistical Analyses System), version 9.1 (SAS, 2006).
Results and discussion
In Table 1 , it can be observed the results of chemical and physicochemical parameters of pH, soluble solids (ºBrix), acidity, total sugars, and reducing sugars in the samples obtained during the processing of passion fruit juice.
According to the results, it is verified that the total titratable acidity and reducing sugars presented significant statistical difference at the level of 5% of probability by the Tukey test. The vitamin C level (Table 2 ) is in accordance with that found by Pinheiro et al. (2006) , which varied from 5.1 to 19.2 mg.100 mL -1 . The variation in the anthocyanin level is owed to immense instability of this component, which also caused a reduction in the color intensity due to the loss of these pigments (Table 2) . Natural pigments are affected during the stages of food processing by light action, temperature, oxygen, metallic ions, and enzymes (STINTZING et al., 2002; WROLSTAD, 2000) .
In spite of the non-difference in the average tests for the carotenoids levels, there was a little decrease between the two stages of processing. However, the carotenoid values were were still found in high concentrations, which are therefore considered as excellent sources of carotenoids. Sian and Ishak (1991) obtained a higher retention of carotenoids in commercially pineapple juice after blanching and drying processes.
These data are also in accordance with those found by Maia et al. (2007) , who reported small changes in vitamin C, carotenoids, and anthocyanin contents during the processing of acerola juice.
Conclusions
The physicochemical characteristics of pH, soluble solids, and sugars remained practically constant after pasteurization.
The results of this study indicate that the levels of vitamin C, anthocyanins, and carotenoids were little affected by the pasteurization stage of the passion fruit juice processing.
